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2| PENETRATIONS

Flange Item Which institute ? ouT Cable Tray Link on the roof ? Rack/Box interface
~MDC (2 pes) Temperature (6 PCB.
| x4 composed by 6 Pts 1K ETH Zurich 3x DSUB50 Signal no NP02_R09, NP02_R10
[
ME rods for cable fixation (6 pes)— on the CRP)
Temperature for

heaters (Pts 1K for

 SMA-connector (10 pes) regulation loop with ETH Zurich 1x DSUBS0 Signal no NP02_R11
heaters)
__—SHi-connector (22 pcs) Crdielar ETH Zurich 6x SMA Signal no NP02_R06
meters
Distance meters LAPP 8x SMA Signal yes Distance Meter Box
CRP_INS Heaters (resistor with
sheet size to avoid ETH Zurich 1x AMP 10 pins Power no NP02_R12
liquid on CRP) - 48Vac
HV LEM ETH Zurich 72x SHV Power no NP02_R08
Extraction Grid/FFS ETH Zurich 4x BNC Power no NP02_R09
'~ CF16 optical Feedthraugh (2 pes) Pulser IPNL ? Direct link with box yes Pulser Box
Pressure ETH Zurich 2x Prop. Signal no NP02_R11
\ Chain of Pts (2 N ’
\_subiDS0 (4 pes) [2s 5—] x2 composedby 12 Pts) ETH Zurich 2x DSUB50 signal no NP02_R09, NPO2_R10
Purity Monitor ucL yes Purity Monitor Box
o | ane [ g e e B gen PMTs EMAT/LAPP x SH' Power no NP02_R14
CIEMAT/LAT 18x SHV 02_R1.
] L Optical for PMTs IFAE ves Calibration Light Box
Joee | art0z017 | sohaznni
=i — Heaters on the bottom ETH Zurich 1x AMP 10 pins Power no NP02_R12
R Temperature for
dp_flange_cf250_v2 1w | heaters (Pts for N q
e — .::::‘:“ weny - regulation loop with ETH Zurich 1x DSUB50 Signal no NP02_R11
= TANK_INS heaters)
LEDs - 12/15 Vdc
according ambiant ETH Zurich 1x AMP 10 pins Power no NP02_R12
temperature
Cameras ETH Zurich 1x SUBD50 Direct link with box yes Raspberry Box
Capacitive level ETH Zurich 8xSMA signal no NP02_R06
meters
Coaxial Level meters ETH Zurich 2xSMA Signal no NP02_R06
Pressure ETH Zurich 2x Prop. Signal no NP0O2_R11
x12 Pts ETH Zurich Signal no NP02_R09, NPO2_R10
Signal IPNL 10x KEL Direct link with box yes uTCA
SGFT Low Voltage IPNL 1x SUBD m? yes LV Distribution box
Pressure ETH Zurich 1x Prop. Signal no NP02_R11
HVFT Cathode ETH Zurich Dedicated Direct link with rack yes Heinzinger
x4 IS_INS 6 Pts by flange GTT 1x DSUB25 Signal no NP02_R09, NP02_R10
x12 End Switch LAPP 2x Prop. Signal no NP02_RO03, NP02_R04
Power LAPP 1x Prop. Power no NP02_R03, NP02_R04
SPFT_CRP .
Control LAPP 1x Prop. Signal no NP02_R03, NP02_R04
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3 & 4 | SIGNAL DISTRIBUTION ON ROOF

£74
6 Pts (1 x MCA36)

HV
Control

28 Pts (3 x MCA50)
10 Coaxial LMs

1 Pressure 2w

2 Optical FT

6 Pts (1 x MCA36)

(1
DSUB15)
+2w
interlock

40 Pts (4 x MCA50)
14 Coaxial LMs

40 Pts (4 x MCA50)
14 Coaxial LMs

e 12X SGFT (Slgnal FTS) 1 Pressure 2w 1 Pressure 2w
, 22 MCA50
* 12 x SPFT CRP (suspension FTs) — Rl ey ES 4 MCA36
66 coax LMs
« 16 x FC SPFT (suspension FTs) - = 12 MCA10
e Lz = 1 15x
« 4x CRP-INS ' 18+1 2w
24 EndSw
e 2X TANK"INS ‘ ol X § e 12 Profibus
i 28 fibers

40 Pts (4 x MCA50)
14 Coaxial LMs
1 Pressure 2w

iFdal’izi] 40 Pts (4 x MCA50)

14 Coaxial LMs
1 Pressure 2w

\
6 Pts (1 x MCA36)

28 Pts (3 x MCA50)

10 Coaxial LMs
1 Pressure 2w 6 Pts (1 x MCA36)

2 Optical FT 4
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3 & 4 | POWER DISTRIBUTION ON ROOF

21 SHV
22 SHV 2 AMP 10p

72 SHV
4 BNC HVFT 4 BNC

1 AMP 10p

« 12 x SGFT (Signal FTs) 1 AR
230 SHV
* 12 x SPFT CRP (suspension FTs) 16 BNC
8 AMP
« 16 x FC SPFT (suspension FTs) 12 Pow M
12 Sub9
* 4 x CRP-INS 2 RJ45
15 C13

« 2 x TANK-INS

- 72 SHV
1 x HVFT — A

4 BNC 1 AMP 10p
1 AMP 10p 21 SHV
2 AMP 10p
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3 & 4 | LESSONS LEARNT FROM 3m x 1Im x 1m

We learnt also more about noise
requirement, for example to minimize
the noise we had installed copper
plates for GND and use some shielded

cables to improve the systemk
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3 & 4 | ROOF MATERIALS (except traying)

Rack/Box interface Item Which institute ? ouT Cable Tray Other link on roof ? Rack/Box interface
Distance Meter Box to be define LAPP no NP0O2_R03, NPO2_R04
GND IPNL 1x Screw GND no no
Pulser Box
220Vac Power Sup IPNL 1x C13 Power no NP02_R15
Purity Monitor Box to be define ucL no
Calibration light box to be define IFAE no NPO2_R14
GND ETH Zurich 1x Screw GND no no
Camera (x2) 220Vac PS ETH Zurich 1x C13 Power no NP0O2_RO1
Ethernet ETH Zurich 1x RJ45 Power no NPO2_R02
GND IPNL 1x Screw GND no no
220Vac Power Sup IPNL 1x C13 Power no NP02_R15
UuTCA (x12) . . . .
Fiber Time, trigger IPNL 2x fiber no NP02_R15
Fiber Digitized sugnals IPNL 1x fiber no NP0O2_R15
GND IPNL 1x Screw GND no no
LV Distribution box
220 Vac PS IPNL 4x C13 Power no NPO2_R15
GND ETH Zurich 1x Screw GND no no
220Vac Power Sup ETH Zurich 1x C13 Power no NP02_RO1
Heinzinger Interlock ETH Zurich 1x 2w Signal no NPO2_RO7
Front program plug ETH Zurich 1x DSUB15 Signal no NP0O2_RO7
Ethernet ETH Zurich 1x RJ45 Power no NP02_R02
. 220Vac ETH Zurich 1x C13 Power no NP0O2_RO1
Display on roof .
Ethernet ETH Zurich 1x RJ45 Power no NPO2_RO1
Power plug 220Vac ETH Zurich 1x C13 Power no NPO2_RO1



m CERN EP-DT — _ o » A ]
. — = -.{ # 5 - ’
S Detector Technologies o — N\ N

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

4 | DISTANT DIGITALIZATION

i : Blg. ground 400Vac inputs (NP02_R01, NPO2_R03, NP02_R13)

J

Cryostat ground

|

CRYOGENIC PROCESS

Num. Technical Name |[Name Category Function Consumption
| Rack 01 NPO2_RO1 GEN - Alim General Power distribution for PCS, General , DCS and D35 (400Vac, 220Vac, and 24Vdc) - Filters, UPS, redundancy and analysis are also installed in this rack to ensure protec] 20kVA
. | Rack 02 NPO2_RO2 GEN - Com General This rack is composed by switch, computers, keyboard, screen; it allowed to have an access to the control/security system and create a network
| . Rack 03 NPO2_RO3 MOT - 01 CRP Motorisatio)CRP Motorisation system 20kVA
. N | Rack 04 NPO2_RO4 MOT - 02 CRP Motorisatio)CRP Motorisation system
| N N Rack 05 NPO2_ROS5 PCS - Main PCS Main cRIO controller for PCS (Rack A, B, C & D); it collect every data from PCS and allowed to avoid multi-cabling system
N N POZ | Rack D6 NPO2_ROG Interface General Level Meter system + Spare for lectronics system
| N N N Rack 07 NPO2_RO7 DSS DSS CRIO controller dedicated to safety (interlock, logi
N N POZ_ N | Rack 08 NPOZ_ROB DCs DCS Power distribution for HV (PMTs, FFS, GRID, LEMS...) it will be composed by to CAEN chassis and HV filter boxes
| NPOZ R13 N Rack 09 NPO2_R0O9 PCS- A PCS Proximity rack - Resistive measurement (Thermometer and resistive chain) 1/2
N - N | Rack 10 NPO2_R10 PCS-B PCS Proximity rack - Resistive measurement (Thermometer and resistive chain) 2/2
| N N Rack 11 NPO2_R11 PCS-C PCS Proximity rack - Heaters & LEDs control / Pressure measurement
N N POZ R12 | Rack 12 NPO2_R12 PC5-D PCS. Proximity rack - Heaters & LEDs power / insulation transformer for Raspberry power
| — N N Rack 13 NPO2_R13 DAQ - CRO DAO CRT + power distribution for DAQ + Communication 20kVA
: NP02_R11 N | Rack 14 NPO2_R14  |DAQ-PMTs  |DAQ Light readout
| NP02 Rlo N Rack 15 NPO2_R15 DAQ - CRT DAO Charge readout
. - | Rack 16 NPD2_R16 Cathode DCS Rack system design by Heinzinger {power supply for cathode)
| NP02_R09 i
| .

: I
| .
: I
(Y B == P ]
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A large part of these rack are already built
and functional. They are currently used for
the 3m x 1m x 1m since September 2016 and
they will be moved when they will be
available.

Only some minor modification to add more
sensors and to improve the system are
needed.
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We had conceived these racks to be standard and
like these they are easy to reproduce, to transport
and to adapt.

U EE

RACK & — Detector

RACK 1 - Alimentation  RACK 2 - Computer + RACHK 3 - Process RACHK 4 — Detectar RACHK 5 — Detector
+ Répartion Communication Control System Safety System 1 Safety System 2 Control System
I"-T\"r,' . Distant Rack D"'""-‘:_'_j‘:‘_’- |"-T:‘r|' PH-DT ETH Remote Rack [rosrs e dman
B2 | Detector Technologies - I B T 3 et | Detector Tochnotogies - [ e[ o [ e -
- I p— | Jpamsré cur- 5. @oURGEDS . . AEALT 2 ! = I pr— | - T p——y o
Frp=ri: eI [

Distant Racks Remote Racks
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One big difference btw ProtoDUNE
DP & the 3m x 1m x 1m concept

will be the differentiate grounding *
(Cryostat/Building).

detector racks
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4 | DAQ RACK STANDARDIZED

Work in progress for the design of the 3 DAQ racks.

de Hauteur : U=4445mm
Unité de |argeur : TE=5.08mm
1U <- 400Vac from NPO2_R13
de Haureur : U=4445mm 2u Controle 400Vac
Unité de largeur : TE=5.08mm 3U . . . . . . .
i === When final design will be established it will be possible
1u 1u < 200vacirom NFOZ hi3 5U
2u Controle 400Vac U Controle 400Vac 5U
U U 24| | 1ns-Trans 01/ Ins. Trans 02 .
B s 2y to start construction ot the structure to be rea wnen
e s g D su
CAEN POWER SUPPLY HY CAEN POWER SUPPLY HY 10U
U [¢- Ethemet from NPO2_RDZ 7u
o I 11y | | s Trans 03/ ins. Trans 04 .
| s y we will move racks to
00 CABLING R/F 0U TRBLING RJF. FE) . .
1y 11U 120
12U 120 150 || Ins-Trans 05/ ins. Trans o5
13U 13U 0
18U 14U
150 50 17U
15U 16U 18U
7u [<- positive PMTs signal,+HV from CRYOSTAT | 17U 19y | | = Trans 07/ Ins Trans o8
18U 18U 0U
190 18U 21U
20U 20U nu
21vu 21U Ins. Trans 09 / Ins. Trans 10
2y Splitter Panel 2 Catibation Box zs
13U P 23U 24U
28y 21y P
sU 25U 26U
%U %U 575 || Ins-Trans 11/ ins. Trans 12
7y 27y 28U
25U 28U
Y 2y By o
30U 30U Y 3.3 Vdc distributor
B EY 5Ly
32y 32U 32U
30 32U EE 2.1 Ve distributor
£y 1y ]
N I CABLING R/F 35U I CABLING A/F U
38U 36U -
U 70 Y 1.8 Vdc distributor
Ul | Y [<- negative PMTs signal from CRYOSTAT ssufl| v 37v
EY 38U 38U
a0u UTCA + Pateh Panel [<- Fiber (Time, tiggen) 0y UTCA + Pateh Panel 39U 1.4 Ve distributor
410 |-> Digitized signals 210 20U
42U 42U 41U SPARE
E B
20 2y s2u
Y SPARE FOR FAN Y SPARE FOR FAN ‘;: E SPARE FOR UPS.
45U
NPO2_R14
NPOZ_R15
DAQ - Charge readout
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4 | MONITORING

5 unicosHMLL WA105_SC

== Every (RT+FPGA) parts are ready to display the

ProtoDUNE version (some minor modifications
will be necessary and a SCADA version dedicated
for ProtoDUNE DP).

5 unicosHM L WALDS_SC

5-\:.[3:[5 visoniunicosObjectiGener alunTreeDeviseOw erview. pnl & )[4 ][ e | 20 | & | B | u .

WA105 - Slow Control Process
# -2017 03.22 07:51:33.821 ‘PEDDDW
Device Overview

Select Display by Vyidget | Snapshot (4 [Device 6510128 %

Data Server.

Front-End:

Application

Device type =¥
Dormain: =
Mature: * v
Alias V|

‘Ana\ng Input - Position Status | =

= 1 Unack.

CPC_WordParameter
CPC_AnalogParameter
CPC_ProcessControiObject
CPC_Wordstatus
CPC_AnalogStatus
CPC_Digitalilarm
CPC_Digitallnput
CPC_Analoglnput

M rcs

[ R Sk ] 4| & . ae a

WA105 - Slow Control Process RIEER zawmm 2z

<t il e o [rten e ow | | z
, z

Unack

INSULATION SPACE: ATMOSPHERE:

- [E)
-[3]
=[]
&3]
=[3]
5]
5]
=

=l sc
wIs
T SCFT
7 Dss
#[E] cPc_controler
#{%] CPC_Digitaloutput
#[%] CPC_AnalogOutput

TEDHD TED

Filtered in[dist 1. % : 3055/3055

Remaining time [ Device | dist_1001

L 20170321 45034 NFO Select D01 -
' -

pr— [—— Device [ ai_1 001 Senct
L 20170321 18344603 WFD__ SelectD01 .
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Back up slides...
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1 2 1 4 | 5 | a 7 ) 3
8230
- LEDs strip (5 meters)
|:| Purity monitor
"
o -
Resistive chain of s %
= [0 Pts(12pis e
P Resistive .
Chain aligned)
1
- Heaters with Pts, Camera, 4
PMts and coax LMs are
sorz not representated
ETH TANK_INS 180G
Mise & jour - 28.00.2018
Eidgendssische Technische Hochschule Zirich - |C:'J_lsers'.yrigunl‘mrmcx'ﬂﬂ!\FT. | B -
Swiss Federal Institute of Technology Zurich - Iﬂnunlm‘?.\-sd | Wﬁ,i {)5 B [Dessing par - Yanasheel RIGAIT F_:-:U
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1 2 3 4 | 5 | 8 7 a P
8230
ot
3111.5 " 3118.5 o~
289 O /
*—-..___._H‘g — |_:| —c ? j.,/
E1rTem Y 0
D ol £33 1 vspipeels feflen et
T Thermo PCB (6
| §1‘ Pts by card) |:| )
® Heaters Pts z B } s
2 i = 1 o
L+ = D o
T
l:‘ LMs capa =
g3
D Distance Meters r
. Patch panel position |:|
. Heaters . o
/
) \ .
=
\“% HV LEM UP and DOWN
012 FFS/GRID are not
representated
ETH CRP_INS
" "ol . o - " Mige 3 jaur - 28.09.2016
Eidgendssische Technische Hochschule Zirich - Jeiwsersiyriganitios rmbox DRAFT) | ) —
Swiss Federal Institute of Technology Zurich - Ign,,n,mg_.,,d I Wﬂ.iﬂs - [Dessing par - Yarasfxel RIGALIT F}.:
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POWER DISTRIBUBUTION (SIMPLE VERSION)

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

CERN STARPOINT

Y - =] — I
INSULATION sk || EEE e gk

_ dowime -] =5 MIAHALL | -
MARGIN) T  ECEEEEE |

MOTORIZATION SLOW CONTROL PROCESS / DCS / DAQ
PROCESS COM / DSS ‘
E;;E E:;E Rack || Rack || Rack || Rack || Rack nere T e
ea
01 02 ALIM || COM || PCS INT. DSS out S

Rack || Rack || Rack || Rack || Rack
DCS A B C D

CRYOGENIC PROCESS

BLD. GND CRYOSTAT GND
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3m x 1m x 1m network

IN YOUR OFFICE \—[ ‘H

‘” Oracle Server

N
l l ETHERNET ETHERNET
CERN GPN
TN exposed to the I

. | Raspberry

WAlOS pcot | R ' Camera

= | —E a2 System

9@  (forLAR)

Local Network R e CERNTN
u |
|
| e Fiant s P GtEIE RIS SEr et i : oo po
: ' PCS - 'DCS |  iDSS | , cRYO ! ;
! bl ! - - :
: ! 5 [ e % E : ' @ = . |
I ! i ! E!!I!! i! § I E g I
: ETHERNET ETHERNET | : m | : T : 3 : z :
e ¥ ¥ i , ! ;
N | | | | % O H oee L ! |
. (TETTTE] 1. 1 - . .
; |‘. mmll. mm.: TR IjTlmIII sl H Bvelvaccur] _! Motorisation system ! :
. i = ' i : !
= | : 2 !

Raspberry : S| " Aarg ! i :
Display ; " : i ! | :
system : : ; H i ! :

i R ¥ : & ! :
i c -1 ! ! i
'_._._._._._._._._._._._._._._._._._._._._._.' a L P LA A N 8RN 1 L :
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